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0 0 2 - 3 7 1 7 5 1 ^-vl 1/ 

mmm<Dwm] 

[If 1 1 

■lEIIjMOSFET. lEiiMOSFETiJ J: IfM^m'T- tiZX*) fl|^ $ tiT^jy^ ^ x ^ y ^ M > 
^ -fe ^ p{ ^ -t ;w T 1/ ^ H V ^ T . 

mrie,iEKjM0SFET<7) y - x tc^f 7^ ^fi^v~7.utL mmmnm. t ^ Bu f a ^ ^ 

o 

^m. ^ n> K w yMMii^mi^^^miLmz^m, ^ ^ n ^ ^ ^-^ ;vmmosfet 

Hu 15 V - X mfi^ijf^ [a jf§ (i . Yv^y X XI Y- \ wm^ml^ V - X 
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mm. 2 0 0 2 -3 7 1 7 5 1 ^- v : 2/ 

[lt^^7l 

m ffi ^ ^ 'J -t {il^iliMOSFET. ^itMOSFETiS J: Z/:^ WMOSFET tlZX^) ^ fi 

[mim 1 0 1 
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#il 2 0 0 2 - 3 7 1 7 5 1 ^- v : 3/ 

fltrie ^ ^ u iiii^<7)« ^ ii<j^Bf i ;^ ^ > y ^ B# (i. mis v - ;^ m 

ct i9 iff f s V - #^mf5 * ^*mfi <h m^i^mfi ^ o ■t' mis i^^-r ^ ^ <!: ^ # 

Ifi*]i 1 1 ) 
im^m 121 

Iff 1 3 1 

H^rlEteiiMOSFETiJ X zrmtmW]yiOSFKT<D L # v^-litmEEO^i^ffiT&s^frfeft WMOSF 

im^m 14] 

MOSFET^ ^ tf $ :fL. 

HufB$K»SFET(iHyfB^ 1 cOMOSFET^fflv^ HtrieigliMOSFETtimrlB^ 2 COMOSF 

m^m 1 5 ) 
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^-v: 4/ 



umm 1 6 1 

mm 1 i^<7)IEft!jM0SFET. fluie 1 *tc7)$KiiM0SFETi3 J: {/fjlB 1 (7):P,W*T-<7)/n° 
[lt*:Sl 7] 

[0 0 0 1 1 
[0 0 0 2] 

f^icoT^-tv^ L=^v>^^>; -t;K7)7- mtcti^j^feftfiJ: 19 ^jgiv^miE^enjDnt" 

^ i <!: ^ -t ;K7)$Ki^Mos^^ LT»iLn<2> 'J - ^ mm.^i&m.-r ^m^:^m^ 

[0 0 0 3] 

1 1 

#M¥7-296587-t 

I#it:fcK2] 
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^-v: 5/ 



#^2002-197867^ 

J|$r^¥5-120882-^ 
[0 0 0 4] 
[l§B^75^'j^?^L J: ^ t-t'SI^S] 
LSKLarge Scale Integrated circuit: ±mmmmmW<7>mMmmtlit^ 

(S\ 0.13//myn-txt:ii. «?^mi±1.2V trtlij^l-^LSI^^^'Mit ^ ti^o LSI <7) 

h9>vx^(7)L# v^-fitmiKvth) ^Ttf T h V > v;^ ^ omvJK'^JtSn^^-^Tis 

0. fzt^if^ 0.13;/myn-t^-e(i. Vth tJ^'G. 4VfIJt-e^^M0S h ^ > vX ^ 
^ffl ^ tL^ o Vth7i»^'fg:v^ h 9 > V >^ ^J' -eti. -9- 1/ v a ;u K«i^ i: (i^tL^ h 
9 > V 7. ^ ^5:^ 7^;^i-.<?)^i'g-tc V ~ 7> • VU^ym l<:iW.fi^m.Wi^^± § < ^ o 

^mm-r^ ztx-^)-^ mm^mx.^ c t ^^m^ t^j:^:^^ >/^-r t>ts-e ^ 

[0 0 0 5] 

> ^ -> 3 > >; - :0^'JiSP t T U - ^ m^^^^l&Mt? ^ ^ v^^-^^&s^ o SRAM® 
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iff SI 2002-371751 ^-vl 6/ 

i6 V ^ > ^ V 3 > 'J - mm-^^mm-t c: <h (i ^ 

[0 0 0 6] 

t^j:^. t'<7)mm ct «; - ^ miiM<7)mmi}m^& < o r l t ^ t ^ Fp^m 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 91 

^ 1" ^ i <h ^ < ^ ^ V 4r ;i/ 1*1 <7) y - ^mfi ^ tlJ^ - ;^>5'bT t =^ ^ o 
t fz3^(Dmi'^mm^h t -CMot -/n -fe ;^ f> o § <7)f^l^ ^#0. L t^c V - 

SRAM^ ^ -fc^HC-r'- ^J' *«§:iitfJ^'a-lC. yC. ^ >/^vf Bt|W|;micy-Xia^^ 
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mM. 2002-371751 ^-i>' : 7/ 

[0 0 10] 

<mmmi> 

ssl(i^^';-t;V[^o||xtt,M0S(7)y-^ia> ssti^iimfiAia. SWKi 
$IJi^^i-^reUCJ:o-C:f > ■ ^y^ti^^^ y ^m^. Rmmitm^. Ml{±ssl<h 
ss^nr-Y K^^^tLfcMOSh ^ >vXi5' ^^LTv^^o ll2tc|l|l4i<7)MC<7) 
It^^^-fo MTl:feJ;miT2{±|E3iMOS. MDl:fo J: tm)2{ii^t&M0S, IXLliS XZmL2-d^ 

(Dv-Ts W&Mt taf)^ WMMAtM. h^if p< ^ U -t ;w <7)pMM0So^^^T- 

';-t;H*i<7)|Ei&MOS<7)y-xmfeM*^L-Cv>^o HIHcisv^-c. SRAMIIIli&/ei^W^ 

j|S6^=&SRAMc7)ib^^<i:|SI Dlftf^ii^^o SRAMlHU^T^W^-t^r-rT-*- ^ ^fSltl" -2)4^1^ 
T'(i. $iJt9^S-^relH=to-C^'f >y^SWl^g^<o C<7)Bt. sslO«12:{i. ^^'j 

10:^-7mo{L*^K^i-^o sslcomfi^VssK m?i^mfAz:^Vddi:-r;E) Vdd-Vssl 
[0011] 

. ssi<7)mfiVssi/6^'o.4Vt ^o7t*i^icov>r. ii3<7)iii^^ffli/^TUi0^-t-;i>o 

^ > / ^' tt,^. -e (i If' y Ml ^ mwMii ^ c <!: J: t) i; - ^ m»tL:6^^im-e § ^ 
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# SI 2 0 0 2 -3 7 1 7 5 1 ^- v : 8/ 

[0 0 12] 

mSPf^Ki. 6ocOMOSh7>vy!«i5'7&^~#75^tLTV^^7{>^ -^(D^ib. MT2. MDl. M 

h y ^vx^o'; -i^«?tf±. ^<7)MTi<7)m{i(7);|^E^,tf ^ ^ -h-e. y-xm 

fS:7!>^~Oy(7)^'^ t ]AM L -C 1000055-«o l^IJt t^lftit-r ^ - *^Xtg ^ ^ o lEKiMOS 

'e^>6MD2iiML-c{i. y-;^«fi;6^~o.4V. h«fi7i>^'o.4V. Kv-r>«fi;{>n 
m. 6v-eo. 4V(7)&5ts/^-r r >^ ^j^ensn ^ o 0. i3;m my'n -t x 

Str^^MLltcKLTfi, y ->^m^7&n. OV. -^-hmfil.OV^ K V-f >mfi7&^'0. 
4V. ^Y-Vm/&.i)n.^lhtii^X\^^ho Z.(D^m^y ^^(Dm. 
]±.m.^lX\yyV7.9i)^'^y\^X\^^h^mr(:^^o J:oT. mW^^TT^^^z 
U^j:\^^fzit>. ^-ZTT. U -y^ya }V K U - ^ MWili. ^ (7)MLl<7)mfi WE^, i: f 
tX\ y-:^m^mv<Dm^titULXV-:^-VU^ >m<Dmj±ii^itmLXi& 
M^tt3/5SJgi:^^o i<7)j:dt3. y-xj^ssl<7)«fi^$ij^i-^ ^ <hT'^^'; 
■t <7)nM0S h ^ > V ^ O -It r V y V 3 ;V K 'J - ^ Sit =^ i < i&M-t ^ ^ 
ty{>^^tr^>2)o ^C-eti. Vssl/^^^0.4Vi:^^^^Hov^-Ci^^.^Lfc75>^ ^omfiTJ^' 

. p( ^ 1; -b ;i/;6^T-*- ^ ^lait-e § ^ *:^<7)Vssl;&5 h y > v;^ ^ OS^it T'n -b 
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#il 2 0 0 2 -3 7 1 7 5 1 ^- v : 9/ 

[0 0 13] 

. standhyliT.^ yjU^m^LXiB^ ^ rel75^^0VHVssl7i)^'^ltk«fi J: 0 ^ < « 

-a-^-^LTV^^o active{±t!/f^B#^^LT*3 19. rel;6^'mMmf4 1 =5r 0 . VssItJ^^ 

^^mfit ^oTv^^o zni^ZX-oX. y^^^mi^Z ^tVssim AY t^j:':^X') 

[0 0 14] 

IlIii;i3v>rssi(7)«fiVssi<7)mii^^iiov^TUiB^i-^o LSi(ih^> 
^ ^ - ^ mWJi h 9 > V 7. iJ' (7) L § v^-litf^ ^ o i cof^^^:^ § < ${t. fS^*ffl<b 

- ^ ;6^^:^tL^-r < ^ Tt: *i)Vssl omfi =Sr ® < 'JZ«^>&^^* ^ o 
[0 0 151 

mi(Dm^^\^i±.\zY^^^^\zit^ msonij^cT) J: ^ tc, miif h 
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^-v: 10/ 



mm,<Dmt-^^^\^^^^o tzt^.^^^ vthmoommmLtzm^. m-ijiL(i2#mjt^sii 

-r^o lll5<7)|lIil&<7)t!;f^^|U6(a)43c);a'm(b)^fflv>Tg£^i-^o R2. R3. R4. R 
5;^>^'-en-rtt^ ^ >; ■t}V<D W^z J; ^^i5L^^. h ^ > ^M2<^ 'j - 

milL [z^h m%^^. h ^ > V ;^ ^ M3(7) ^ y mvt i a i£J/L^55-^ h ^ > v ^ ^ 

Iil5<7)|eIi^t3*5V>T. h 7 > v^iJ'OVth^^i^fgiV^J^-^tCti. ^Wjimi. EI6( 
a)(7);y;i^,i:^oT:fo t). sslomfi:Vssl(i#^0.4V^ ^^So h 9 > v;^ ^ mth^J^iii 
< ^ ^) . - mMLfll76^'EI6 (a) J; 19 ^ lOO^co IflJt >^ o T ^ =^ m 

6(b)ti^1-o R2. R3. R5{i';-^^mv£tcJ;^^feLfiK^-e^^7'ca6ll6(a) tlt^L 

X lomnmmm-h^iK § < x. . r4 > mitt \zx^ mKm^^^x ^^tzub. 

i9 u-^'mijfLT!/^^^ >^<Vssl eolith i^<i-;2)'j^>^<7) . [gso 
[0 0 16] 

MK M2. MSOMOSh ^ ^<7)^-- M]ii/y- ■^ti^'ti0.2jum/10 

jum^ 480;um/0. l//m^ 2.2;um/0. 1;wm-e5fl^i-^ C: <i:;e>^'-e# >i)o ^coJ^-^ct)^^ 
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^-v: 1 



tL'ett0.28//m/0. lyum. 0. 2// m/0. 1 m. 0.1Sfxia/0.1/umX-$)^o Z(Dh^>i/ 
X^-9--rX^rl,T^^>&->?) tc, ssl t ss^r^MI-'S X-r y t 

«^atj ^SRAMiiij^<^— 'Eaj-e, maj5M ^ -ir ;U75^'T P 4^tcafe^ hntz^^^) r]^^ 

y\ "7 4 hTyy°^(D\£y V^^^mm-f^m^. C0NT7^)^^SRAM[ElK<7)it,{^^$|Jfip-r 

MA<!:AMP(7>r^tcSLSW=l:ieSL/i>i>^ ^ ^ »; <7)^#^tc J: o Tti. MA<hWDDROF^tc@e 

. *3J:miAi:WDDR<7)f^HBeM-r^1t^^#x.^ti^o 
[0 0 17] 

III8tc|1150[i]f&<7)P^ T-i^ hc7)gij(7)— ^j^^-f^ msOHI^ti, — «£at?=^SRAM 

T y -fm<^ e y ^ Vm -f^m%. CONT75^^SRAM|lIl^c7)t!j|^ ^ $|Jt^ i" ^ ^ H 
^-fhfz^(DUmU^. SLSW75>%sl<!:ss^^Mi--?)>^-r y ^M20^-r T*^ rel 
{iM2^*IJf5i-r'6;t:*!)<^jf-^^^LTv>^o ElS-efi. 117 1 M=t l9 SLSW;6^2otC:^ 

t.X-Yifh(r>\znX^ii^ii^ii^^o J:oT. llI7<7)it^(^i#>^H{i^ ^ 'j T l^-T O ^ 
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^-v: 12/ 



[0 0 181 

(r>mz^^^^')^)V<D'fii.^tr\y4 <D^\,Z^^;^^^)^)\^(r>MV^-h^^^j:'oXL 

^^')-t}\y(Dm^^mm'r^mm^zx^x^t>':>xLtdo zzx\ 
i r ^--tjv^m^^xi'^^ z tizx M«<^iiiin=^< v?.^ ■y^M2^Eijf&ftitC'f^ 

[0 0 19] 

mM:^^w:WLm<7):=i> mii\p^\zwxf^^-^M<r>mwY- v ^°') v n 

>=^^i-o t /;*IBv\ir|^T'fflttL^v:MC7&no<7)p{^i;-fe;l/*^L. lo<7)^^>j-t 
i-^ h ^ ^^vXrJ'O^ -t>TrMOS{i|EillMOS^^L. KW-f y hl^ti. h 

V-b^^^ :r.)V\>z^jx^ii^m^fiX\^^^o DrMOS(ii^i?jMOS^^L> FP-f > 

h^^p-i/J^^WU-e-it-rtL^M^tLTv^^o LdMOS{i:ft#MOS^aL^ Kl^-f 
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2002-37175,1 



^-v: 13/ 



h^-jev v>; i3j:t/III5't'<7);^'f y ^M2<7)ssl<7)y - Ki: 
^^^^nrv^^o rel(i> Ill54'<7)y;^ -y^M2^^J®■t'2>'g-^reUC5|=a^■t-^y- 
K ^ ^1" o r^--t)\y p^(DmW}Mos}s X r/mmos tc t@ ^ -r a mos h ^ > v 7. ^ -e 

msif <7)>^^ •y^M2:<>^~«^$nTi>t). -e^T^y- hm;g7&%el^^oTv^^o ssl 
[0 0 2 0] 

nv7 ^'HIlf&OVth^^tTjo f). 2fl^coVth^'f5£x.^yn-t;^^®^tTi3 19 
> lvt;i>^^1g:V^Vth. hvty^^i^v^Vth^^LTv^^o casel{±> n v -y HH^trfflv^ ^ 
n^2ttlS<7) h 9 > ^(r>n -i^Vth<7)i^v^ h y > vy. ^ ^ Lv^VthO h 7 > v 

V y. 9<D^]-^ m^t {issl omfS: Jt^iJ L X%M. ^ tL^ o pMOS b y > V ;^ iS^ <7) u 

VX^\Z^)~^WM.^Wm.-f^^^^Wi^^^'SL^^ifi-hho case2{i. casel(^d-^:ft 
#MOSHn v -y i^T'fflv^^tL^2m^<7)Vth(7)9 ■^<7)i«v>VthJ: ^ ^ ^ ^Hi^v^h 
O h ^ > vy> ^ =Sr'f$ffli-^&«^^t?-^-eab'So SRAM^ ^ 'J •b;UF«3OnM0S h ^ > v 
y. ^ (7) 'j - ^ myJfL(iVssl ^*iJt® L TfSrlc L. pMOS Y ^ y V 7.9 (D') ~ ^ Wmrm 
vWth<7)M0S h ^ > v'y. 9 ^fflv^^ .1 1 TiS-MLTv^^o >l<7)|a;^-g-t>it-e{i u - 
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^-v: 14/ 



LTj&M L. lEibMOS^T) >; - ^ m-i/ttiVssl ^^ijf^l- ^ 1 1 tcvth^jft < i"^ c 
^ J: 19 fai^ L. pMOS Vy>-y7.^<D')-'^ Mmi^^mh(DmS h^yi^^^^i 

fflv^^^tT'f&MLTv^^o yssi^mmr^hyf^Tit. lEHjMoso'j-^^K-itcT) 

IIHt!jM0Si3J:J/:^#M0S fflt3i^vmh<7)M0S«^^i: ^^^B fc*!). case2 tit^Lxm 
m^:^hlimijnir^o case4(i. $Ki^MOStC{in v HS&trfflv^ ib ti^ h ^ > v 

;^ ■^Vth<7)fi:v^ > 37 i:^Lvmh(7) h 9 > v;^ ^ ^fflv^ lEKjMOS 

ii t^SRAMUlj^OiiJ^tiiS < ^ Vssl ^Mffl-mfilEi^MOSO 'j - ^J' m&tJijifeO 
hy^i^:^^ tit^LX±^ <MmT^:bfzit>. case2 i: Jt^ L T ^ 'J - m^JiL 

o 

[0 0 2 U 

llIlltcSRAMC0MJSIlIj^^^i67tm?igM#<7)<eEiii&(7)— -^J^^-fo MCfiSRAMp^ ^ 

zn>mt}f y hm. wui^-m. ddiimmmam. ssumifmitL^. ssia^'e 
V -b )vp^<DmW}ms<D V - ddpfi 7 - K K 7 ^■^Dmmn.itim. sspf* 7 - 

K K^-r/^"^:I^v^/cSRAM(7)MIJa01J&(7)^%mfi#^, MSl-MS6{issK ddpi3J:?7ss 
P<7)#«M(7)mfi^r$IJ^-r>|>^ y ^MOS h ^ > ^ . actmfi;^ ^ ^MSl^ 
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^^v: 15/ 



, -t > T > 7°SAi3 X C/SRAMHIlf&cT^aiJt^pilJIE&CONT^ -^^b-tirT T ^ -t ;^ i: D^^ 
o MSK MS2io j:miS3{i-eti'etL[iIlil3(7)SWl. Ml. Rlcot^#J^:i:/j L. y^^:^^^- 
Bf HactmtC ct o TMSl ^ ?i- "7 *^c<^ tct" - i: i o T ss 1 ^ tUfH L T ^ ^ 

-t >; - ^©Mi" ^ o MS4i3 J: m«S5{i 7 - K K ^ /-^(T^m^igmf^ltdd 

[0 0 2 2] 

[1112^fflv>Tddp^^mLr7- K ^ /^"O - i5'«»fL^'fg:Mi-'&:^^t;o 
\^^xmnirho Iill2lci3i/^-rVdd{idd<7)mf4-e«?J^mj±, Vddp{iddp<7)mfe. Vss 

K K^'l'/^<7)A:^J(±««!^mffiVddt=&o-Ci3i9. ^tLtc<toT7- K K^-Tz-^tf 
<7)nM0S h 9 > vX ^ ^ m^nMLyssi)^^ti ^ ^7 - K^^^^^sso $ 

. ^(r>nm.^\^w,'f^'Sb^i3^th^o mk.\t. "^m.n&tinM ^Tjj^-g-tcvddp^o.s 
vffjttiTtffcJ*'^<7)m?i^r*3#=^iiii2ff ic^^tLTv^^o hs^>6n.ov. v 

- 7^ m^i:>^^. 5V. K Ix ^ > mfiTi n -j ^Y-V MMifl . OV t =^ o r v ^ ^ o 
<7)/wi6. pMOSh y->^-KP-f >P^«fi;65^0.5V^ t^i9. O.SVO 

t>t^,i:'^o-ri3f). v->;mfiT6n.ov<7))i:^i^tJticL'C 10000^(7) < 

>; - ^mv^fL^^^ia^-ei^ m\\<^^^Kii^^X . MS4<hMS5«7)2o<7)pM0Sh^:^v 
X^ ^fflV^^C t-eddpom^^:?^^?^ :/^^^f B#tC0.5V^JSili-^^ <h75^^tr^/i)o M 
S4{±actwir i o -Cy?. ^ >/s-r Btt;:^- ^^bcI.gjrJi^o MS5{i#B#:t ^^bc^.COpMOS b 
v>v;^^T% >/s-rBtHddp(7)mfi>6^U5Vtl^>2>@Jt<7)m»fL=^-^LMttT 
v^^o ->l-e(i7>i5' >/^M'>I^E">(7)ddp<7)mf3i^0.5VfSJti:l5^L/;o ^tL(±. 7 

- K K^-f/^O'j -i^«ijjt:0noOOO:9*<7)l mB.^^'0/PX%X\.\l^^^)-^m:M.ii^ 

\^'^x%fzh^k.hf\^. ^<D'm^\z\t. ddp<7)m^3:;^>5'^^tn{^^^v>^5^y?.^J' 
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^-v: 16/ 



[0 0 2 3 J 

tzib<7^7.^ y^m^Xh^ho 7s9 y ;^4n\^^t^ actp^ ^ tU^jf^U <t IQ MSe^i^' 

- ^ ^^©M-f 'So 7 - K / nMOS h 9 > ^ is 

J: U'pMOS h ^ > (7) i; - ^m^^giJi^-r '2>'£'^>6-'ab'5> 7 - K K v 

CO'; -^m7J!L^"|lJ?^L7^^J#^(7) J: 9 tisspOmfi^O.SV^IJ^t; L/cco-etipMOSb 

[0 0 2 4] 

^■to m^X% standbyti^^ ^^^-fm^^. active(±S(|j^m-.^^ LTV^^o V 
ssK Vddp. Vssp(i-?-ti.'rtLssl> ddp> ssp<7)«ia^^ LTv^J^o ^ >^^M4^tt^. 

actm. actw. actp<7)'fi-^7&^''?-tL-mn /n^^ n «^ i: ^oTis 19 ^ mil 
ft'tJOy^.^ u/^M0S-e^)^MSK MS4. MS6;^^':^- -7)1^1^ i: >^>2>o Zti^zX'O. ssK ddp 
> sspO-t^^\/^>^>5'-etL^-tL0.4V, 0.5V. 1.0YmjS.t^j:'^X^m^<O') -^MWl^^ 
1l^m^titz^mt^j:^o m^OWji'^^mXii. actm. actw. actp<7)«-^7{|5'-etL'r 
n^N^, n-^, /N-r t ^oTiS mn^<D7.^ y^mSX$>^MSU MS4. MS67i>^' 
^>'^:^S^>^^o ^tLlliO. ssK ddp. ssp<DX/o\^>-^^'tti^tiOW. l.OV. OV 

[0 0 2 51 

<ll»fl2 > 

smAM^'^i&m&xwji'F^^^ it^i--&Mos h ^ > vt. ^mth^rtf 
m,mMJ±'^^iS:ifni£i&\^Hitmmmsmth^ri'f^j:nfiimii^Mmii±^ < 
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^-v: 17/ 



a:li-*iF-^<7);|:ftS^llll4H^t-o E114tt>-eMCl(if-'-^^|?c<^tH-r^^'J-tr>'V. MC2 
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